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Nanoparticle-based therapeutics are poised to become a leading delivery strategy 
for cancer treatment because they potentially offer higher selectivity, reduced toxicity, 
longer clearance times in the body, and increased therapeutic efficacy compared to 
conventional systemic therapeutic approaches. Among all the materials, silica based 
nanoparticles drawing an increasing number of attention for its advantages such as 
versatility of further chemicial modification, biocompatibility, and biodegradability, 
make them promising carriers for drug delivery and imaging applications. 
Furthermore, the combination of PEGylated liposome can introduce the 
long-circulation agent, PEG, without chemicial reaction, as well as enhancing the 
flulidity of the whole nano-system. The concept of combining cancer-targeting release 
with zero-premature release will be also achieved by designing specific silica 
nanoparticle core.  
Doxorubicin (DOX), the most widely used chemotherapeutic drug, are facing 
several obstacles including deleterious side effects, drug resistance, poor cellular 
uptake caused by ion trapping, which hugely intervene its further application. So our 
purpose is to construct a proper nano-system for its delivery. Herein we develop two 
different nano-systems to fulfill our concept. 
Firstly we constrcut a novel iron silicate@liposome hybrid (ILH) with the 
capacity of photoacoustic imaging (PAI) as a carrier to transport doxorubicin (DOX) 
in a pH-sensitive manner, which showed ―zero-premature‖ release feature in neutral 
environment but a sustained drug release triggered by acidic environment, 
simultaneously achieving endosomal/lysosomal escape by ―proton-sponge‖ effect 
fulfilled by its releasing mechanism. Moreover, in vitro PAI results suggests that its 
high intensity of photoacoustic signal ensures it as a promising candidate for PAI 
agent, providing the potential for simultaneously bio-imaging and cancer-targeting 
therapy. Cytotoxicity of our formulation toward tumor cells were remarkably higher 
than free DOX (58.3 ± 1.4 % and 19.3 ± 2.8 %, p<0.0001). CLSM experiments 
















cells. All in all, we developed an easy approach to construct a multifunctional 
anti-cancer drug delivery/imaging system. It can specifically release the drug in acidic 
environment and avoid them being trapped into the endosomal/lysosomal system. 
Moreover, it has the potential to be the candidate for PAI agent. Therefore might 
bring opportunities to future cancer therapy. 
The second subject is applying a MSN@CaP@Lipid nanohybrid which 
simultaneously incorporate multiple drugs that affect different pathways and act 
through different mechanisms or combinations of drugs with biological therapeutics. 
The porous silicon will act as core to load the first drug, DOX. CaP was used as a 
gate-keeper as well as further achieve the ability of endosomal/lysosomal escape. A 
hydrophibic drug Phthalocyanine Zinc (PCZn) was incooprated in the lipsome. 
Results suggests that not only this nanohybrid can release the drug in a pH sensitive 
manner, also the CaP shell can stimulate the nanoparticle being uptaken by the cell as 
well as intervene the endosomal/lysosomal system. Meanwhile the combination of 
both drug can enhance the cytotoxicity to the cancer cell obviously. All in all, we 
successfully developed two kinds of silica/liposome based nanohybrid. This strategy 
is an emerging platform for further construction of nanoparticle and may play a 
significant role in cancer therapy and diagnosis. 
 
 












































（图 1）[6, 7]。作为一种无机高分子药物载体，介孔二氧化硅载体具有以下特点: 
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